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Publication number: 07*201644 

Title of the invention: Ceramic Capacitor and Its Production 
Abstract: 

Purpose: To provide a ceramic capacitor, and manufacturing method, in which a 
dielectric ceramic composition having good AC voltage characteristics of dielectric loss is 
employed as a dielectric layer while sustaining the conventional electric characteristics. 

Constitution: A dielectric ceramic composition is produced by firing a mixture of 
I00.0wt,% of basic component and 0.2-5.0wt.% of addictive components. The basic 
component comprises a substance represented by a formula;(l- a ) {(Bal-v-x- 
xCavSrwMgx)0}k (Til-y2ry)02+ a (Rl-zRz)03/2 £ M1+ y M2 (where, R represents one 
or more than one kind of element selected from La-Eu, R' represents one or more than 
one kind of element selected from Sc-Lu, Ml represents P and/or V, and M2 represents 
one or more than one kind of element selected from Cr, Mn, Fe, Ni and Co). The additive 
components comprises Li20 or B203> Si02 and MO (where, MO represents one or more 
than one kind of oxide selected from BaO, SrO, CaO, MgO and ZnO). 
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i»E««#ffisajs«!^ 100. o »s«oas*«» 

ME**j«»3^, (1- a ){ (Bai Ca. Sr.Mfc )0h (Ti 
i- T Zr,)Oa + a<Ri-*R" .)0s/2 + j8Mi+ rM 2 ({lb, R 
Fi, La, Ce, Pr, Nd, Pm, Sm&tfEu*>£ 
I«*nfc 1 IXtt 2 ifil±©7C*» RMS, Sc, 
Y, Gd, Dy, Ho, Er, Yb, Tb, Tm&tfL 
u ^ SiRSnfc 1 SXtt 2 ltt±©7n*» Mi HPS 
tf/Xf4V, M 2 BCr, Mn, Fe, Ni, Co#>£ 

iiR3 nfc i ixtt 2 aa±<os*. a. v, w, x, 

y, z, k, j3&tfrte* 

0. 0 0 2^a^0. 0 4 

0. OO^v^O. 27 

0. 0 O^w^O. 3 7 

0. 0 O^x^O. 0 3 

0. 0 0<y<0. 2 6 

0. 05^0. 6w+y^0. 26 

0. 5^z^0. 9 

1. 0 0£k£l. 0 4 

0. 0 0 0 5^0^0. 01 
0. 0 0 0 5^r^0. 0 1 

ffiE*linj«#j&*L i 2 otsio 2 tMO (ML. mo 

SBaO, SrO, CaO, MgORtfZn0^61R 

Mf8BLl2 O^ltM, WES i Oz ^8 0^, 
SfflBMOtfl 9^;W%coa^^^-r^— <Dj&AL, 
itffBL i 2 0#U^;i/%, iftfBSiOz ^3 9^%, 
MEMO#*6 0^J!/%©IMit^-^Bt, 
MIBL i 2 Ort*3 0^EJV%, MES i O2 #3 O^fr 
X, MEMOrtU 0^X©aj«£^TWH©j&C2:, 
MEL i 2 0^5 0 MfHS i O2 #5 O^JV 

%. lriBMO^0^E;U%C0a^^f^lZ3C0^Di:, 
MEL i 2 0^2 0^)1%. MES i O2 ifiB 0^E)l 

contest 5 #©B*m*n&«ttWc«S c: t £4$ 
2 } il^KMi^ 5MlXtt2 &± 
ft < h 2 a±©l*3ffl««i:&«Afc««3 >^>WC 
«fBB»«*«8a****, 10 0. 0««»©X#J«» 


(2) »BM i 7-2 0 1 644 

2 

t* 0. 2-5. 0fifi«©«ttIJBj&»i: 

MES***** 4 * (1- a) { (Bai - • - - 1 Ca, Srwlfe, )0h (Ti 
,- y Zr,)02 + o;(Ri-.R' .)0»/2 + J3Mi+ rM 2 «&U R 
La, Ce, Pr, Nd, Pm, SmR»Eu^5 
311RSn^:iaXf4 2«£Jl±07C*, R' Ji* Sc, 
Y, Gd, Dy, Ho, E r, Yb, Tb, TmfttfL 
u 6«R$ nfc 1 IXtt 2 ift±©S*, Mi ttPR- 
tf/XHV, M2 SCr, Mn, Fe, Ni, Co^f. 
70 BR3ftfcl«Xfc*2«K±<07C*, or» v, w, x, 
y, z, k, jSRtfrtt, 
0. 0 0 2^a^0. 0 4 
0. OO^v^O. 27 
0. 0 0^0. 3 7 
0. 00^x^0. 0 3 
0. 00<y<0. 26 
0. 05^0. 6w+y^0. 26 

0. 5^z^0. 9 

1. 0 0£k£l. 0 4 

20 0.0 0 0 5^/3^0. 0 1 
0. 0 0 0 5^r^0. 0 1 

fflfiE«Sinj«»**B2 o 3 tsio 2 tMo «au mo 

IJBaO, SrO, CaO, MgOStfZn0^51R 
MEB2 Oa <hMESi0 2 ^MEMOtoa^lSffl 

^neoaj^ft^xT^-rH^^t^viT, 

fff|BB 2 Oa ifll*:)V%* MES i O2 ^8 0W%, 
WIBMO^l 9^EJV%coaj^ft^T^7A<D^Fi:, 
J» MEB2 Oa jGU^X, MES i0 2 ^3 9^1/%, 

BtrEMO**6 o^e;u%oa^ft^*r^-t:co^Gi:, 

MEB2 Oa ^3 0^%, SftES i O2 WO 
MEMO** 7 0^%CDm^ft^-rmACO^Hi, 

MEb 2 o 9 ^90^%, mes i o 2 ^o-=e;u%, 

MEB2 Os ^9 0^%, MES i O2 ^lO^P 

%, WEM03^o^x©ajs**"r*+©j«j t> 

A9BB2 Oa ^2 0W%, itIHS iOj ^8 0^ 
%. MEMO** 0 ^£^36 ©aj« &^T*i — ^Kt$ 

^■rsxgi:, mE**e««^-h&^<t'b2K 

»EWIB»**Wbtt*Kft*^^ViT*fi!6"r* 
XSi:. «E««feft»fc«Ji**mbtt*H« l t J K* 

WE*tt*oa«»*^SS:SiB'&»^ 10 0. OS 
50 a«©»*J«»t. 0. 2-5. 0ltflSOSM»^ 
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3 

»E3S#J«##. (1- o){(Bai--.-.Ca.Srwlte«)OIk(Ti 
i-yZry)0 2 + a(Ri-.R' t )0a/ 2 + j3Mi+ rMa <{EU R 
\t. La, Ce, Pr, Nd, Pm, SmStfEu^5 

m^tift imx\$2m&-t<D7v&* r' sc, 

Y, Gd, Dy, Ho, Er, Yb, Tb, Tm^L 

u^eaRsnfeia5Ctt2»a±©7n*, Mi «p» 

tf/XttV, M 2 UCr, Mn, Fe, Ni, Co*5 

a*?3ttfcl«Xte2WaJb0>7C*, a, v, w, x, 

y, z, k, jS&tfrte, 

0. 002^qe^0. 04 

0. 0 O^v^O. 2 7 

0. 0 0^0. 3 7 

0. 0 O^x^O. 0 3 

0. 00<y<0. 26 

0. 05^0. 6w+y^0. 26 

0. 5^z^0. 9 

1. 0 0£k£ 1. 0 4 

0. 0 0 0 5^^0. 0 1 
0. 0 0 0 5^r^0. 0 1 

«»BtSlniJ«»^L i 2 Oi:Si0 2 tMO (ffiU MO 
teBaO, SrO, CaO, Mg ORTtZ n Ort>SjffiR 
S^liXtt2iH±OlMfc*) 9, 
MEL i 2 0£flMBSiOa i«rlBMOi©»«(BH 

MELi 2 0**1^P», MESi0 2 &8 0^)l%. 

WELia 0*U*JPX, MBS i Oa ^3 9^M, 
fl«BMO#6 0^JW*©*ftJGR£*T»— GXlftBt. 
MEL i 2 0^3 0^6;V%, gftfES i O2 #3 O^JV 
X, WSBMOdt4 0 J EJl'X<Z>iliaj56S^"i"»H<OjftCi:, 
MELia 0*«5 0*;i/36, S9IHS i Oa ^5 0^1/ 

1EL i 2 0^2 0 St IBS i O2 #8 0^E;U 

©JBKje-S 5 ^coit^Tffl *n/n«*rt & £ £ <h 

4] msm<om$i»*fr *>tez>m&m*mm 

I8t, «fE*«ft«»fc*B«ft»fttt*HSl*K* 

ffirE**llg©a«»5S^6^:SiS^«^ 10 0. 01 
««<OS*J«»i:, 0. 2~5. 0SS*<B*inj«#£ 

(1- a ) { (Bai - , - . - . Ca. Sr,Mg, )0h (Ti 
i-,Zr,)02 + a(Ri-.R' .)0 S /a + J3 Mi + rM 2 (fib, R 


(3) 4$IB¥7-2 0 1 6 4 4 

4 

\t. La, Ce, Pr. Nd, Pm, SmR^Eu^6 

Irs nfc 1 ixtt 2 ia±©s«, r' sc, 

Y, Gd, Dy, Ho, Er, Yb, Tb, Tm&tfL 

ufrzm$izti?timx\*2m&s-t<D7t^ mi jspx 

tf/XttV, Ma teCr, Mn, Fe. Ni, Co*>5 
BK$nfclSXli2«fiUb0>7C** a, v, w, x, 
y, z, k, fl&tfrfci. 
0. 0 0 2^a^0. 04 
0. 0 O^v^O. 2 7 
i0 0.00 0 . 37 

0. 0 O^x^O. 0 3 
0. 00<y<0. 26 
0. 05^0. 6w+y^0. 2 6 

0. 5^z^0. 9 

1. OO^k^l. 0 4 
0.0 0 0 5^)3^0. 0 1 
0. 0 0 0 5^r^0. 01 

WElBllDriS^^Bj Os tSlOj iMO «&U MO 
a? IJBaO, SrO. CaO, MgOR^ZnOd^lR 
$tl^:iaXti2igJ^±C0^{b^l) £rt*e>&D, 
f|SB2 Os tilBSi0 2 tfflrEMOtcoajBKIBH 

MEBa Os &1 WESiOa ^8 0^%, 

MEBa Oa &l*E)ir%* (OTBSiOa ^3 9^%, 

MEB2 Oa &3 0t)V%, MES i Oa ^0^JU%, 

30 MEB 2 Os ^9 0^%, WES i Oa 
MEMOAU 0^)V%<DUi&&7vcT i m%V>M.l 
MEBa 03 a« 9 o^E)]/%, WES i Oa a*i o^e;v 
X, WEMO^O^XOJBjsRS^TS+OjSJ 
WEB 2 O3 ^2 0^%, WES i Oa ^8 0W 
iBEMO*J0*;P%0)»«&^"r*i — co«£K<h£ 

[0 0 0 1] 
[0 0 0 2] 

50 X 1 3 0 0 1;- 1 6 0 0 < C©»«-C*J5fc3-tf* nil:* 


—255— 


JP007201644 [fiie:/A\Home\sp^rrfrrrnr— ^ fr In |^ n ^^ ^1 Page_4of22 


5 

[0 0 0 3] u^T, Mtt^-XhtUS*, 
fflC&^T 13 0 or- 16 0 CC^KS-CSWE^itT 

[0 0 0 4] *z*v. asSBfflBn^^coBfinxh 
tLTfflV^t, 1 300 1600 

[0 0 0 5] rt«««<0»»<Z)BfcftSB6Jl:-r^*ffii:U 

[0 0 0 6] *fr#WfflHAtt3B7ctt#H»* 
KfeWS 1 3 0 0t-l 6 0 0t:©ja«©**JBKfcJ:oT 

[0 0 0 7] Tfeto-fe, »^BS6 0-2 0 8 5 1 
tCH, {(Ba,Ca,Sr»)0}k(Ti n Zrt- D )02 
t, Li: OiS 1O2 £MO (ffiU MOtiBaO, 

CaOSr/S r o^6aRsnfciax»2«a±©R 

[0 0 0 8] 4$H8BS6 1 - 1 4 7 4 0 4^ffitC 

te, {(Bai-.-,Ca.Sr»)0} k (Tii-.Zn)02 a>Sfc*K#J* 
b 2 o 3 i0 2 £MO*»&fc*S&lrart6#£& 

[0 0 0 9] 1- 1 4 7 4 0 5#&*fc 

ti, {(Bai-«-yCa.Sr,)0h(Tli-.Zr.)fe fr*>fcZ>M*J& 
B 2 Oa I O2 #5&5SSinJ«#£&^tJR 

[0 0 10] Sfc, WHIPS 6 1- 1 4 7 4 0 6^£^H 
ri, {(Bai-«-,Ca. Sr,)0}i(Tii-,Zr t )02 j^SftS!** 
B2 Os £Si0 2 tMO MB.U MOttBa 
O, CaO&tfS rO^Sl*3nfcllX»2tH± 

[0 0 11] 2in6(0»a«JCBB^SnT^S«|«fl« 
8ttJ$ttt£> Jt7Ctt*IB«*fc*tf3> 1 2 0 


(4) W7- 2 0 1 644 

» 5 0 0 oj^±, ast*ptti x 1 o 6 

MQ • cnLK±T**. 
[0 0 12] 

70 [0013] aiJBasn^viJ-^^vi 

R«i£c (tan 
(5) *t*$<^:*tVi'5W«J^&o/t:. 
[0 0 14] ±lB#&«iCHJ^2*rC^*R 

[0 0 15] 

« 1 Rent** 2 B«©«wa* r«««««js«# b 

0 0. 0S*IB©**«»t, 0. 2-5. OfifiSto 

*jtodS»tofi^****b/s:t>©^e»ft:D, atrial* 

J$fo&* (1 - a ) { (Bat - , - . - x Ca T Srw Mg, ) 0}i (Ti , - , Zr, ) 0 
2+o(Ri-.R'i)0s/j + j3Mi+ rM 2 (ffiU, La, 
Ce, Pr, Nd, Pm, SmROTu^51RSnfc 
,30 l«Xr4 2*2U:<07C*, R 7 Ji, Sc, Y, Gd, D 
y, Ho, Er, Yb, Tb, TmRtXL u 
nfcl«Xtt2aK±<07C*, Mi ttPfttf/XFSV, 
M 2 »Cr, Mn, Fe, Ni, Co^eiRStlfcl 
aXr42?I£U:a>7C*, 0! , v, w, x, y, z, k, 



0. 

0 0 2^a^0. 0 4 

0. 

OO^v^O. 2 7 

0. 

00^0, 3 7 

0. 

0 O^x^O. 0 3 

4? 0. 

00<y<0. 26 

0. 

05^0. 6w+y^0. 2 6 

0. 

5^z^0. 9 

1. 

0 0£k£ 1. 0 4 

0. 

0 0 0 5^/3^0. 0 1 

0. 

0 0 0 5^r^0. 0 1 


[0 0 16] ^HT, as#*#<0»*a+d*w*(R 

i-tR'.)0s/2 <OfiT£\ "t'Jtob'fe aOfiS: 0. 0 0 2 ^ a 
50 ttWa©«««»tt&*TSR«*«««**fi»SJl 
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o. 0 0 2^W:^o^i^(zH ta 

n 6 ifijzmtzmitls. fflESMSpfc 1 X 1 0 3 MQ • cm 

o. o 4&&z.itm&\z\z* m 

£j&*T?€?ft:<ft:<& 

[0 0 17} S*J«»©«J«SC+^*5»*C a© 

0. 2 7£SA^^t 
8&<&j»J*ia***l 2 5 Ot;£iBATSS<ft:0»€r* JfcK 
tt^e, t> 7 0 0 0*»t»< 
[0 0 18] ft:*, :©Calt ±3fiLfcJ:5^«»n 

IS5/^fcffiJBT*^#T&S;fc«&, &*/CSr*£i*ft: 

[0 0 19] H«^CO. 6w+yO)MO, 0 5 

£0. 6w+y^0, 2 6tlfc©H 6w 

i£0. 6w+yOW0. 0 5^^^^ 0. 2 

[0 0 2 0] I^T, Hffi^CO. 6w+yOlC9^T 
(BH£S£«&&G>fck w, yflB^SnSSr, Zr 

Fivi-rn'b+au —j&&ismm\zz/y b£-&2>7tm-c$> 

/5 (=0. 6) wfcftMRSO. 6£#«- 

[0 0 2 1] ft:*, BifiRaCO. 6w+y©««0. 2 6 

^e, ^7 0 0 0^itl<^. ttot, HWSCO. 
6w+yO±PSMteO. 2 6"C3&5^ RUSK, w©± 

r, Zr 0. 0 0^0. 3 7RtX0- 0 

0<y^0. 2 6 JL^, 0. 05^ 

0. 6w+y^0. 2 e^m&^^KMtiVUVftlM 
ft:£ft:^. 

[0 0 2 2] S*J«»©ffiJ«3lC*fc*»*Mg© 
K^*C0«^, -Tfeto-fexOMSO. 00^x^0. 0 
3tbfcOK, xCOM^^CDiSSrt^^^^tC^Bff^ 

«»j«»<0J*««* £ , &m>m\z&Ti>T 7ooo*« 

[0 0 2 3] ft*, Mgli*a»J-jaSfflMi:'>7h 
Sft^ttSVJSJCf SfPfflR«Stt* 


(5) W7-2 0 1 644 

8 

tt, fcAT'&WS-ttft^T'b, -r&fc'fex l 

[00243 s*rt»©a*s:*fc*w*R' © 

K^RflDSJ^, -r&fc-fezOMB&O. 5^z^0. 9t 

0. 5**tfcft:o&»^ *>U<te, 0. 9£jg;t 
10 ftM&\Z\3L, MCRiAU 0 0 0 F ■ OfcMoTHK 

[0 0 2 5] ft: 45, Rj£#CDLa, Ce, Pr, Nd, 
Pm, SmStfEufiKs?H«i:if. ntt»a>&»« 

fctiSXtfWSft*. Sfc, R'J*#<DSc f Y, Gd, 
Dy, Ho, Er, Yb, Tb, Tm&T*L u fe& ^ 
cnWSlR^tl/S: 1 oS«ffll/Tt>. * 
fett*R*«fflUT"bH«ft:IS*^»en«>. 
it? [0 0 2 6] a*J«»G)aj«SC*lc45tfS{(Ba 
t-.-»-,Ca,Sr.ltei)0) <DS>J£\ "Tft** k<0«£ 1 . 0 

«£|§5 1. OO^^^o^-^tC 

»jK*P*U X 1 0 6 MO ■ cm*«jt, 
<fc:D, 1. 04§^mi:H 1 2 5 0*00** 
TfeaRftftittilSfrSSSil^TfS^V^ST*^. 

[0027] ***»®ari£S:+fc**t«»Mi © 

Bid* "T&fr^flCOfS^O. 0 0 0 5^a^0. Old: 

S#t, 3O«*t0- 0 0 0 5*«fcft:5££«fiSJB£2 0 
0 V/mmfc*ttS»«IH*t an d&B. 0%&M%. 
TIO^D, /3co«^0. 0 l SiBASifiift^p^ 
1. 0X1 0 4 MQ • cmHTi:ai<&oTL/*5^6 

[0 0 2 8] fc*5. Mi /8#0PiVliS«HW:i 
€?> 0. 0 0 0 5^a^0. 0 1 S*«ai" *«HT?ttP 

40 [0 0 2 9] **fiR»©IW8S t t s K:*»SM2 CO 

«£\ t^r©1^0. 0 0 0 5^^0. Olt 

rWO. 0 0 0 5*Wcft:5£:3S8MJBE2 0 
0 V/mml:fe»*B«»* t a n 5 5 . 0 
TK^D, rWO. 0 1 «rffl*-5£JfcR«***7 
0 0 0*»t«<3ft-DTl/S3^6'Cft*. 
[0 0 3 0] ft:**, M 2 ^(OCr, Mn, Fe, C 
o, N i tt-£ft-FttK«H«K«*, unb^^lW 
5^ nfc-^&«fflbTt), *fc»*»&a**fc-li:r«ffl 
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[0 0 3 1] X*I&#<DWZ.\** #»W<0B«& 

[0 0 3 2] ^jn^^jns^, i o ossifB 

jRtt«»©«lIPS**^©«Hrt^*S»^ttl 190- 

i 2 o or^artTBfao^fliwwtts^rTstti^^BB 

St, MIS^I 2 5 01CT&oTfc»ttfcttiIS#* 
i5Ct«^<^U Sifc, 5. 0SSgB£@;t 
5i, ltM4S£« d<7 0 0 0*«tI<M^6"P* 

So 

[0 0 3 3] ^it, »*« i E*o»9iKi, etrSS^ira 

JS##L i2 OthSiOj iMO (ffiL, MOIJBa 
O, SrO, CaO, MgOStfZnO^SURSnfc 

iaxfi2a£4±oaft«) t^s&o, wELi 2 o 

WEs i o 2 ^8 o^e;p%, bmbmo&u 9^ 
%(Dm^^-rm-<D^A^ bmbl i 2 oau^ 
x, wes i o 2 ^39^, «naMO*«6 o^jpx 
co^^^-rmnco^B t, miel i 2 oa*3 0^ 

WES1O2 ^3 0^1/%, fflfiMO**4 OtJl'* 
OJfidc&^-rSH^jftCt, SflfHL i 2 0**5 O^rJl/ 
5K, WES 1 O2 ^50^, sbbmo^o^xo 

WEs i o 2 **8 o^x. stEMO*«o^;p»o«d6 

[0 0 3 4] *jtaJ*»OifiJ*S, Li 2 O-S 

i o 2 -Mocom^Jt&^e;v%-e^TH^i0^^T, 
idBLfcjS a- e & r 5 ^ofi«s-effl*nfe 

t-rntf, ffg©«st»^o«t«asfti««s»s 

a, 1 2 5 0TC©««T'b«:«!fe«BB*S»*^t* t "C 

SrO, CaO, MgOWZnOliIi^it$^l 

[0 0 3 5] »*3B2E«<Z>«Wtt> ttESftUS 

#j&*B» Os tSIOi tMO «EU MOteBaO, 
SrO. CaO. M g.ORtf Z n 1 8 

Xtt2tK±<oWb*) 0, WEB2 Os tW 

ESi0 2 £MEMOfc<0»flafiB#* £nS<2ffl/££ 
^XTr3j*T=ABfc:fcV>T, #JEB 2 Os ffil^E)^ 


(6) W7-2 0 1 644 

©fi«£^T»*<0jftF£i, WEB2 O3 
WESi0 2 ^3 9^, 8ttEMO**6 O^XOfi 
flcS^-rfB-b«)jfl[Gt, WEB 2 Os ^3 0tW, ffl 
IBS i O2 tfOt^X* 89EMO#7 O*JWX0>»S£ 
^tSA^J^Ht, WEB 2 Os ^9 0^%, WES 

1 O2 j^OtW* ifflEMOAno^^tOM^t 
SfSAcD^ I <t, WEB 2 Os ^9 0«%, WES IO 

2 &10 fflEMO3&*0*;p%©Jfij*fc^"fB+ 
^Jt, WEB2 Oa ^2 0«%, WES1O2 a* 

i<? 8 0^;i/%, MEMO^O^XcolflisSSS-r^i — <z> 

[0 0 3 6] CET, *Hnj*»^aritS, B 2 Os -s 
1 O2 -UO<O»0Lit^ : e)V%^TE.AWZ^X. 

tf, 1 2 5 O^CO^Tti^^^^^S^t^T 
SrO, CaO, M g ORtfZ n Ott3BSfi:WT?«ffl 
[0 0 3 7] ±EKIH&«l»"rs»*«3RatW 

at, itE*»jBSW'>-hs^<tt>2^ji<De« 
50 »E**s«Jt^ii<fc*afttt*Ha*fc*viT««i 

[0 0 3 8] CilT, iM^ilTH B*^1E« 
COffc^COfcCD (L i 2 O-S i Q 2 —MO) RtW**^ 
2|Et©^©t>© (Bi Os -S iQ 2 -MO) <DV> 

HStiUTH. H 2 ^CO^ifcOjlTC^H^co^e 

^atbTa^xjE-rsctj^Tfra. 

40 ffifTSS^^^ 1 0 5 0t- 12 0 O'CCDlfifflT- 

[0039] m<t&nw$LWz&rtz>mm&<Dm 

<, 0KA«, N2 f^PPmOO: ^I^L^i^M 
50 *fifl|0!)3JHftfc-r5^tt, t^W) ^> 
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[0 0 4 0] «5fiT**««Tte*Bfttt#H« 

[0 0 4 1] *«WTtt»«Bfl*i:UTZn«li 
CiDNi, Ag, Cu*<B««&ffl^*££#T?** 

[0 0 4 2] fc*. ^0j^e^3>^>-y-^co 

[0 0 4 3] 

[ftttM] No. i©Hfi©f^:^^TS»t* 

(1- a){(Bai-,-T-iCa,Sr,Mgx)0h (Ti 

(fiU RttLu, Ce, Pr, Nd, Pm, Sm&tX 

e u 3^6i*s nfc i «x«2 r'wu 

Sc. Y, Gd, Dy, Ho, Er, Yb, Tb, Tm 
fiPWX^V, M 2 «Cr, Mn, Fe, NiRtf 

co3^sa«sn/tiaxtt2a£4±<07c*> \z&w* 

%— ^©{(Bai-,-w-i Ca,SrwMgi)0}k (Tii - r Zr r )0s#* 
{(Bao. 8 4 Cao. orSro. oeMgo. ot )0}i. oi (Tio. 9oZro. to)02 

[0 0 4 6] #cl£, -COi^^^^X^>UX^^ h 

\zxn. gkaA&«8&fflt^ i 5 oicT4Rr««:« 

^W£h>*;HF£fflV^ *«+(c^ViT*5l 2 0 0<C 

[0 0 4 7] ^bt, ^3 0©KWo. lK^TJ^ 
fc» l-a3^0. 9 8^ a&O. 0 2 : E)V£fcZ>& 
o\Z, 9 8^e;UgK (9 8 4. 0 8 g) ©*— m*$Lft<D 
f&y^t. 2^;i/£B (15. 9 2 g, Dy 2 Oa # 

11. 5 5 g, P T2 Os d*4. 3 7 g) <Dm2&#&L 
ft <**J5fc#©«ja&jt<l) tC^^^^2^(Ri-xR' ,)0 

[0 0 4 8] HJC, *— »*/»#fc**LT, 0. 0 1 at 
om% (POi/2 a*0. 0 3 1 g) OJBHS^JS^ (*# 
«»©ajBRSC(l) fc*tt*»H«0Mi©fiE#) , latom 
% (CrOj/2 *>*3. 2 94g) OfSB3a*flE» 
J«»(!!)ttfl&jC(l) fc:mt**ra«TM2©JS#) cDf¥g£ 


7) (JB¥7-2 0 1 644 

[0 0 4 4] 

Si] 


10 



mm is) 


BqCOj 

6 16. 6 4 

84. 84 

C a CO, 

2 6.07 

7.0 7 

S r CO. 

4 3.94 

8. 08 

MgCOs 

3. 15 

1.01 

T i 0 2 

264. SO 

90. 00 

Z r 0. 

4 5. 3 9 

10.00 


[0 0 4 5] ££7?, *l<DftflS^W©«* (g) ttffl 

i-,Zry)02+a(Ri-iR'>)0s/2 + j3Mi+ 

•»(1) 

»**BSC#y h^;uTa#g-&u 1 5 ot:-ci6j»* 
[0 0 4 9] ^M^^iB 

30 [0 0 5 0] 
»2] 



MS (s) 


L i a O 

0. 44 

1 

S i 0, 

70. 99 

8 0 

BaCOt 

11.10 

3. 8 

CaCOs 

14.70 

9. 5 

M&O 

3.4 0 

5. 7 


[0 0 5 1] IIT, tt2<D&tt&*to<DM& (g) rau 
Li 2 Otfl^W*, S i O2 ^8 0W%, MO^l 
{BaO (3. 8^%) +CaO (9. 5 
4-MgO (5. 7^)V%) } <Dmf&£teZ>&5lZ 
H-£tbT#«>;fc«"C**. &Tz, MO<D5*>7?B aO, 
CaORtfMgOOW^It B aOtf*2 0^ 
%, CaO#5 0tM, MgO^SO^XTM. 
[0 0 5 2] *(C, «HBS^&«**a*^*V^Tttl 0 

o o^©»*^ 2 u ^n&7)v=a-tfy b\z 
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t^\ZXtl, 1 SBJIMMfrU 15 0^41^ 

[0 0 5 3] <PWK 
jfcKl, 1 0 OSSBB (1 0 0 0 g) (Oa9IB»*J*»i:» 
2S§gB (2 0g) ©«HB«JDJ«»i:S#-JWS;WteA 

MVXl 5 liXO«i/H 5 0 

0 Ot:TtoS&bT«#Sii\ J¥£i& 1 8 wmCOgRfc* 
5^— h&**fbT 1 0 cm^0^IS§^hS:f 

[0 0 5 5] MPtHMfcffJM 
fJHr^D-XO. 9g€^;P*;Hf! — ^9. lg 

[0 0 5 6] fLT, iftBE*«IIS«»>"-h«)JtBJCC: 
7mm) $5 01®, X^U->HIJ»Jft»CJ:r3T^j*S 

[0057] jmm&&^-h<rma 
art:*— >3^»jsRs nT^*«£-kfc it 2 «c«ijp b 

feo B«"r*±T«>*tt*«»^- MB 

bT*)Bb;fc*>G>©±TPfflfffcff3 6 0 MmO«^i 

[0 0 5 8] 3BWft<PJBE«ffc»»f 
^tr> i&5 O^CDj&JTFK^T, E<DS»*fc»3# 

fife. 

[0059] mm»rv7(pmi& 

n, cojpi*g&*ft*Hftfcb» i o or/hoaflre 
6 o o'csTims^ ^ttusas^-h+o^fa^ 

[0060] *<d'&, jpfiosias^ftSM^sa 

TG^fflfH {H 2 (2#8t%) +N 2 (9 8ffffi%) } fc* 


(8) »W7-2 0 1 6 44 

14 

7L, jpfo<DM&&6 0 OTSj^S 1 1 6 01C ST?. 100 

#u i o or;/h(oa J *"ci»iaS'*, *pft«> 

^fflfl^^^fflm «fcttM» I** A, 6 0 0TC 

©sKS3o»m«»b-c«ftffla&ff^, ^o^, & 
a^-cfwibTWBjWJB^y^sftfc. 
[oo6i] ^figm®<p^j& 

rt«««©*a*««fflbTii*«ffiK— 

12, 12t2i^)^iil4, 14^5ft5*l 
SMS-fr^y :/ 1 5 16, 16*« 

[0 0 6 2] »«M16S, «H2«ffiK16» 

t«7X7'J y h (glass frit)<hfcft:£7;Kvehicle) £ 

«M». **4"tC*^T5 5 OtOlSTl 5#ffi 
«€?ff^TM4B*«JH 1 8<hU HtC<D3fi««tiJHl 
8©±K««**y*ftT?«W2 0 W\ZZ(D 
20 MM 2 OOilcM^y^STP b-Sn¥E!2 2£ 

[0 0 6 3] fc*J* -CD^e^n >^>1t 1 0 
*ISB12OKtt0. 0 12mm, 
14, 1 4 0^i^5mmX 5mm= 2 5mm 2 T 
«««0»«IW»B» 1 2 

bT&£„ 
[0 0 6 4] mfl^#feC0j|fJ^ 

e s 7&U 5 40 0, tanfi^l. 4%, Stt* p 
#4. 80X10 6 MQ'Cm, MCR**1 9 3 0 
F-O, S9ittE»tttanW3. 1 %T&^/t 0 
[0 0 6 5] fcfc, «ftft»tt^«)3l«T?JWSb&. 
(A) JtR«*£. 112 0^ H»*lkHz, « 
£E 1. 0VO*frTt«SiSIISl/, 

aueat, — *oi*3«B«ai 4, 1 4coMr&)M^ <2 5 

mm 2 ) t-#©ftf«il4, 1 4 RlOMttfHSISJI 
12 0JP3 (0. 0 12mm) ^6tHf"C*«>fc. 
40 (B) Rl#l^tan0 (%) iELfcttBWe 
, (OWffi<0»'&i:ra-©*frTr«ffibfc. 

(C) SM^P (MQ • cm) Ji, M&2 O'CIC^WD 

cioovsi #waian bfc»»c, 1 

(D) (F • O) tt. MSI 2 5*C, Mftftl 
kHz, ^JE (3&kfl0 1. 0 VcD^fr-efl^lt^M^tlO 
SU DC 1 0 0 V€rl»WB3S0bfc»r, — » 

6, 1 6 ^tOSSI CMOD <&^b, ff 

50 ffr*ai)feo 
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(E) 3£*«B£ 2 0 0 V/mmT0iil* t a n 5 

(%) fi«2 o<c> MSfici kHz, mm <mft 

[0 0 6 6] «Jt. No. KOttftOtt^JcaVi-Cifi^ 
No. 2- 9 1 <0K»©»-&^OViTt>, &*J£ 
^OMS^ 3 3 ©Cit<fc ^ WOwS** 
<affij5fc£^4®— S4®fc^i^5lc^*-* Mjcft^a 

»«fc*»S«IJ*ia«S» 5 5 5 

no. i <Dun<Dm^t^<m— 

»£L7co No. 1 — 91 ©tt»o»-&©«6J«fflftRW 

m^w^ftt^^ 5 0-^ 5 ©ic^-rs v ^ofco 

[0 0 6 7] a3<D~S3®fc;&tvC\ l-aGDfiBtCte 
&*&ft<Dfcm&\Z&Vt&n--l&(Di (Bai - • - w - 1 Ca, Sr.M 
g,)0}k(Tii-yZr,)O a coai'&*^ 1 - v-w-x coffins 

y (0*Ktt»**»O*a*a<0tS--3E(C*ttST i 01 

^t*Z r<OiKT*<0»&a** w+y<0*fcH:**JG8# 
<D»jSSG<0*—JEK:fctt* S r + Z r coH^SfcOfiJ^ 
k co* t { (Ba 
i- ? -,-xCavSrwMg«)0} <om&&* a 
JftjERSC^JBruB© (Ri - , R' x ) 0 3 / 2 1 - z 05* 

z©*^tta*«»cDa«sc^»s*— *or' <o« 

n, Fe, N i R^C o nfc 1 tXIJ 2 1^ 

[0 0 6 8] «4®~«4©lC:fcVVT\ 
<BI*l*(OWfc43^-C* »J!in»«*ai5<Z>aifcf4S*J«» 1 

n, IS&jScOWiCttL i 2 O, B 2 O3 , S i O2 RtfM 

O, SrO, CaO, MgOR^ZnO©*!^;^ 40 

[0 0 6 9] ^3<D-^3®, *4<3>-^4©& 

rJtS5<D-*5®l:*ViT, No. l~2 4 0>K»fc«k 

U No. 2 5-3 0<OB»fc<fc^jlKttf8a)«»T?» 
-5*7X<3!)*»I*oaijE«BH.&K63&MCbv No. 3 1 
-3 6©K»tJ;S*»ttCaC0JK : F«<O«'& , r**v 
ttOOjijEIBIiSIH&A^^U No. 37 — 5 2 

T'Sc<0«'&T»Sytt©5BjE«H&l86^fcU No. 50 


5 3-5 8 OKfil:J;*«»H:M gOlTSOfi&T?* 
Sx«<D3BiE*IH£W6rt>fcU No. 5 9-6 80K 

B*«5^l:l» No. 6 9-7 4©ttRl:«S»tt 
<Ri - . R\ )&/ 3 J«»(0«'&T*S a *©aiE<8IH£9I S 
j^l:U No. 7 5-7 9©K»fc«fcSSl£l»«{(Ba 
1 - , - w - 1 Ca» Sr, MB. ) 0} JSjafrCDW&T ft £ k <i£>SlIE$5ffl 
£0J§ U No. 8 0 — 8 5©R»fc«fc£*lftfiJ:M 

No. 86 — 91 O^tC <fc 5 mm\ZM2 <Dm=f L <D'M'& 

[0 0 7 0] 
«3(D] 
[0 0 7 1] 
[*3®3 
[0 0 7 2] 
[*3®3 
[0 0 7 3] 
[«3®] 
[0 0 7 4] 
[*3©] 
[0 0 7 5] 
«3®3 
[0 0 7 6] 
»4<DJ 
[0 0 7 7] 
[«4©J 
[0 0 7 8] 
«4®3 
[0 0 7 9] 
«4ffi] 
[0 0 8 0] 
[*4®3 
[0 0 8 1] 
»4®] 
[0 0 8 2] 
K50] 
[0 0 8 3] 
[«5©] 
[0 0 8 4] 
[*5®3 
[0 0 8 5] 
[g|5<D3 
[0 0 8 6] 
[*5®3 
[0 0 8 7] 
[*5®3 

[0 0 8 8] &±<Dffi3&fr<bW<bfrte&o\z, *¥£W\Z 
tt'5K»K«fcft«, #iMttt*H»*K*W* 12 0 0 
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«*tanfi#2. 5%£TF> SSfp^l X 1 0 6 M 
Q.cmPiL 1 2 5t>TK43tt*CRSWU 0 0 OF 
• OEUr, SS88«JE#ttt an^5XKT©«a»» 

[0 0 8 9] ^tlCMl, No. 6 — 8, 16-18, 
2 5, 3 0, 3 6, 3 7, 4 2, 5 0, 5 2, 5 8, 5 
9, 6 8, 6 9, 7 4, 7 5, 7 9, 8 0, 8 5, 8 6 

No. OK^^*:^HjOfSffl^(7) 5 b<7)Tfe^o 
[0 0 9 0] #»Wfc«*^3>^>tf£Jfl<'> 

S3®-* 3®, *4©-*4®&tf*5©—* 

[0091] s-r, ***»©iBi«a;'i>te^»*caco 

11^ BSNo. 3 5 fc^TA "5 fc\ 0, 2 7©»&K 

££u&*T?€r*3&*, KfiNo. 3 6tC^f <fc-5t^, 0. 3 
Oco^Kte, 2 5 O'CfcBKfc'K JtK 

We, t,7 0 0 0*«tl<»5. «^T, vO±H 
fflfotO. 2 7T&£>„ 
[0 0 9 2] Sfc* C a«i&flM*tt£¥Sfc"r*fM!R 

fiNo. 3 1 ^^-r^oiC, *"r*oTfeBfS[<0«9l» 

[0 0 9 3] 36*J«»03ISai«**^*tf*S r© 

Jjg^!&CDfiJ^T&£wCO<i<h, Zr<Z)ff»0)t(^T» 

■^^TgJiWi-*. HA:£0. 6w+yOW, K3fBfN 

o. 4 3 Stcfc^t:, o. o 5 0fMcom 

BfiNo. 3 7 (C^T <fc 5 Kl, 0. 0 15©»^fc 

BBfl&CO. 6w+yOTHfttO. OSTfe 
[0 0 9 4] — HA^O. 6w+yOW BfiN 
o. 4 9, 5 1 \Z^-t£?\Z, 0. 2 6 0 CD»&Kk »f 

T€T*^ BfiNo. 50, 5 2fc*4\fc'5fc> 0. 2 
6^i^.T0. 2 9 0 \Zt£iti%)&\Z\Z, ttWIW*e, 
^7 0 0 0*iiK^ofoT, 1^0. 6w + 
y<O±H«tt0. 2 6T^. 

[0 0 9 5] flU W««0. 6w+ya>«#0. 2 6 
I^TTfeoT^ TONo. 4 2 (C»T«fc'5^ wOi 

tflo. 3 7$i^.ro. 4 0k:&ofc»^ *B** 

£s ^7 0 0 0*«i:I<^§. «£ot, 6 
*tt0. 3 7£L&**n«Jfc&&V>. 


(10) W7-2 0 1 644 

[0 0 9 6] J&SK w, yTr^n^Sr, Z r Ri^a. 

it*3tt£l^&C0f^£#U O^w^O. 3 7^0 
<y£0. 2 6$i£t5ilT, 5.:^ 0. 05^ 

o. 6w+ y ^o. 2 6&m&2Kz>mm'v®.m-?z>z. 

[0 0 9 7] #CK, »*J58»COJfiJSj6a:*tC*5tf«Mg© 

f^>o xO«*«, BfiNo. 5 7 \Z^*T£olZ0. 0 3 

SSWil^Tft*^ BfiNo. 5 8 (C^f i:o 
fc, 0. 0 3 Jt««*e. 
iTLT7 0 0 0*«£5g<fc*. «ot, x<Z>±PB« 
ISO. 0 

[0 0 9 8] Mgtt+3LU-^Sftia«^^7 h 

[oo9 9] a*«»©a«sc«)*=:fli^*tt* 
(Ri - 1 r ' j ) co«^, r^t> a<Dm\z-D^xmm 

■T^o aCOft^ BRNo. 7 0 \Z^~t£o\Z, 0. 0 
0 2 ©»§l:ttffii(Oi»»^*tt5Bt*W»I 

0 . 0 0 1 coi^C^ t a n 5 WXm 

fcfflMfcL. fflfnMp t> 1 x l 0 3 MQ*cm*tf|£E6< 
ft5o SEot, a OTISflfi^ 0 . 0 0 2T&£o 
[0 10 0] — aOW, BfiNo. 7 3f:^tJ; 

3? 0. 0 4©«-&^tt»fao««»*«**rt"*« 

«#«»mj«*S#*21t**T€r*^ WfNo. 7 4 
\Z7fC? <fc 5 0 . 0 6 CDig^te, ttJEKMft^ 12 5 

[0 10 1] **«»C0«*SC<Z)»— ^'ffc^tf 

*r' ©b^hsosj^ -r^3b^z©«^^ri»wr 

zOfil^v BfiNo. 6 0JC*i"«t5fc, 0. 50 
®&\z ttBfS<o*SlWWtt £ # "f £ ««#«SI&J5S* £ 
f^ut*iTf-5^ M»No. 5 9 tC^Tcfc^C, 
4? 0. 4 0<O»&K:Kk *iBCR«^lftl/> 1 0 0 0* 

[0 10 2] z <D{i#BfiNo. 6 7l:^tct^ 

(C, 0. 9CD4g^Cte, Bfa©«««»tt©»«#«* 
ajER*S#4Ct}^T€rS**, ttfiNo. 6 8JC^-r<J: 
0. 9 S<om^\Z\t, S5SCR*H«flsU, 10 
0 0*»t»5. ffioT. z(DTR«I4 0. 90rab 

[0 10 3] &*3, RjS^OLa, Ce, Pr, Nd, 
Pm, Sm, Eutt«^H«fc«€r, c:n«3&^a«a 
50 tlfcloWLT^ SfcttfcR&ttfflLTfcWSSfe 


—262— 


MmssK Paos 1 1 of 22 

j'PgQ72^^Jffie:/A\Ho / " 8Bk — ^ 


19 

tlS. R' «»«)Sc, Y, Dy, H 

o, Er, Ybt>e^n«tco*. ztimfrzm&zn 

[0 10 4] a*JES»0|ftdESC*fc*3tt*Mt <D 

"T^o jSCDfita*, BRNo. 8il:wtJ;5^ 0. o 

o o 5<Dm^\z\mm<Dmm t m^^r^>mm^m^ 

o\Z. 0 . 0 0 0 2 <Z)«£>l;i*iXSlSjEE 2 0 0 V/ram 
|;*iWtan^5. 0%Rii:l^t§. tot, 

[0 10 5] — j8©«J&*, KWo. 8 4(C^TJ: 

sk. o. o i ©»'&K«fifa©«ft»»tts : t^» 
fi^r^K, o. oi50i^i:it att*p*iix 
tto. o lrab^o 

[0 10 6] ft:fe. Mi *»<OPi:Vtt^«H«tC« 
0. 0005^0^0. 0 1 feftfiTStfiBTftt, 

[0 10 7] ^(CS^^*a^4 , t-^tt^M2 OI 

£o tW, KSNo. 8 7 t'^-Tct^tC, 0. 0 0 

• «c#S^t^T?t5^ BfiNo. 86tC^-T£5 
fc, 0. 0 0 0 2 <D&&\Z\$, &ffimi£2 0 OV/mm 
te^tf* t a n #5. 0%£(J:tIW§, tot, 
rflOTBSWiO. 0 0 0 5m 
[0108] — r 0>fil*«, No. 90 tc^t" J; 3 

o. oi©»&kitt> 0fa<z>«a#tts*T«»« 
#»««jBK*s#sc:t^"C€r*3^, KWo. 9 l \z 

^Xv\Z, 0. 0 1 5<0»&fcltt, Jt«**#7 0 0 
[0 10 9] M 2 I&ftCDC r, Mn, Fe, N i 

[0 110] ^tC, »JPri6»©#*UVi«BH*CO^T* 

WT*. «Jnj3&##L la 0-SIO2 -mo© 

aSJP«»©»*bV^B*«Htt, L i z O-S i 

02 -MO(7)m^]t ; £ ; e;i/%T^-r0 2^)Hft0ics^ 
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